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(57) Abstract: 

PURPOSE: A distributed internet protocol-based 
real-time multimedia streaming architecture is 
provided to readily support data streams of multiple 
bit rates and perform services at both constant bit 
rates and variable bit rates. CONSTITUTION: A 
distributed media delivery system for delivering 
media selections to a media client over a 
multicasting network, comprising: a plurality of 
media push engines(12) accessible through a 
network; and an admission control system(18) 
accessible through the network, the admission 

control system including a catalog for storing the identity of the media selections available for delivery by 
each of the media push engines. 
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(54) 2JE|y! = 


*!A|# ^E|o|qo| ^EBJS o^|e}^ 



SSSJ-^ ajc^oi ^xfUmedia selection)-!- L+EH-fl.^. Gflo| B] (streaming data);>|- b|71|#^ i§ 

Ah&^O) C^o| D |qoj ojjXj yjo\\ ^HW&Or. d|71|^ ^§ E|0|Ep|- «E||si Di|0|E| *l£3S| H-& 

g H L£i eo| *h-^ asa^.^ XH^H ^ Bfe SS^I aim^H SMtH^ HSScf. xH^oii 

Ah&S g^yEoj ^ xHt^S ^M^cHi ^|sti xil-g-sj^ AiH|^o| g-g. ^01-5.1 ck ^eJt'H^i^ n§ 

Ail-jgoil cflSh ^j-S- Xi|0) (admission control)^ -g-bH ^(distributed fashion) .E.^. S| -=-31 , O|0H| ccf ag ^-g- 
xflol ^yo| §e|?H^e AEg§ 7HA|3fji, s^- M% n\o\ SS0| D|qo| ^1 ?SS ^^oil ^|SH ma=|x| 
711 gcf. AlM^eg g£LiE chioIeI^ g# o|#^ol M^xi^c-il u^h, Afld 5*e| 5! ^hHS 

£1^^ IJ-S^I aHf*|^ ^A|01|# M^L-H-^ SJ- c-i|0|Ela^(network datagram )0|:a, 

E. 2^ ^-.n^\ cf-E- G1|0|&|AE.i!(data stream)(X£|- Y)0| b|7||#^j q§ i§(non-hierarchia1 multiple 
description coding)^ K\%t\o\ ^# #AH|sMI l+eHJ|^ °} qo| E^^oU. 

JE 3^ Cf§ ^§(MDC)^| ^A|Oj|# L+Efmfe C-i|0|El jL#iO|Jl, 

S. 4^ TCP/IP 0^|q^)# M-EfMli SE*j- ^A|Z| H^^#(Real-time Protocol, RTP)0| IP Al^CHi *}*\ 

^ afa-g- M-E|-m-^ 7\\%- G||o|E|na(layer datagram)0|JL 
JE 5^ ^A|y H^^#(RTP)Oil ccf# QH^i H5i!(packet format)# 4l"Ai|*WI L+El-Mj-b 5.5? G||o|E|aHO|:zL 
£6^^ ■ySOll ccf-S-S ei^Kcall admission)^ M\<5 ^ (session management)# M-Efm^- % q|o|E|aHO| 

E. 7-S- <ME\n±% IP ^(multicasting IP network) -§- n\c\o\ ^ (media push engine, MPE)2J- §E|D| 
qo) SBI-Oige (multimedia client) AK>|2| §M #M\Z\?\\ ^ Q|0|E|aHO|jl. 



£ 8-s- ±± a5t!l A|bH°| XH.-g-HH(source component server redistrubution)Oi| Q\^j *]q# qqm^- q|0| 



* £9q ^.ja^ofi o|§s -^j-q 

10: °f wqqqq A|^&J 12: qqq ^ <>!!■*! 
14: <gE\n±% 9" 16: fjqqqoi #qo|gj= 
18: X||0) 20: ?|E|SJ A)b| a a| a| 



%"S€r Sqqqq A| ^Hoil =M-«* fiC| tMsMfe aq?H^9 ^(multicasting network)^ o|-& 

t[o\ o[H o|#q qqq #qo|2 ^.oil qqq tfeiWmedia seiection)# qqo| gs A| 

(media delivery system)0|| 320|q. 

°iEiyjq =^°J °iqy!q- ojEia n^esg qat- oh§ A^§^ qq^q fiqi 3M2( Se| 

□|qo| A1EHXHS- ggof^ 5 Oil cflfch S-fejO| ja^qjn 2Jq. cflS^ TVGnteractive television). gsf 
(movie on demand) 5! ?|Ef 9E|D|qoi ^ q^#o| 0H#q?1|0|£ »S S*lJL 2Jq. 



°jq^-g- Wfl^S. Oj|HE. g» A1B| A. ^ £^0| S£o| H-^ 39- AiH|A(best effort delivery service)-!- Xtl-g-ofe 
^connectionless network)0|q. q|o|Ej nH^-S- ^-§-X|-(recipient)q Hlt/sfe- q| 0| E) n 

!3q ^eh^ sasq. &s\ ^^§s S g 0 | n^x| c-i|o|qatg# SSSf ^ £!£r 

xh*j?s|o S 7Wji °p| qi^oil ^xKsender)q Afoiq ^§ 3^^- !s.qx| tfq. o| q|o|qn 
S gt^Wlfe q|o|q oH^jq 3g-o| sig-qq mi^m oi|2i3aA|ig££ -^--gsq. q|o|E|ziH 

2fl?j€- as ?r^-s# #qAiqq ^)3ti q# g^t§ #sn Mmsq, qeiAi. #<xiai twq gxil 

(congestion) m 3q| s|S. ^ c)|o| eIzl^SS n S^IS 9x|-# q§n cnxfi ^st ejoh^fl £jq. o|.^ c-)|o|E|n 
^ n«5i#o| asl-b a^o| M5TS|o) °{x| qq*hq. £|x|o) §mq m|A|A|ofl q#nHe^*t£ 

S^sjo) SSI! ^ 2Jq. o|e)*v a^^ o)S aqaiqo) e|6|e|7F SSfflfe ?/ao)| ^q-3f7|| •g*f# d| 

*iq. 



0.0,1 oio!^ SE |D|qq q|o|Ei^- ^A|^h a^q. 2.q^5E^- Hiqa. q|o|E|2| ^§ o|q 
oi dSf^H-g- qqM)^ chi o| eh ^§§^^1*1 MZ^ ^Mo\\ qah^SHlcH A r -§-xp(- £q£ se-=- oiqa. d^^H 
# -fe^q e|o|h -o-eh^ t;H^^ ^ X{£^ 5o| Sfis r q. qqA|. °}°f ^\o\e\n.^ W?Ao\ 
q#SS9^#^°PI cPI&oil%^=J -feTEH^ ss=jq0- Ah^q °iq?iiEtMTvq ^^qo|qo| #qo|^ 
eoiiAiq ^^^o| a 20|q. 

4'a|^ h^S.#(RTP)S- S^H y qyioiq IP ^l^q q# ^# ^Al^hjog. m§§ g§-3^ 

^ ch*> Ah^-ferq §H&*>q. -^a|^ -^a|^ oh^-&I ?t] o|>3 o| 5|2 q|o|Ei *i#ch| M&lt' 

^ Heil?J^I-3.-l: y[X\^r #-^q S# fl|0| HSS.#(transmission control protocol, TCP)# q|^|o|-ji Siq. 
S^H. RTP H^€- 51 S»H q^jq oi|A|x|. ^. a|qq ggE q|o|q ^ aie| S mo|E)# -s-ei-si-^ 5« x|S 
thq. 3§5j££ ^JEq H^S.#£J ^AlZj- M0\ H^.S.#(Real-Time Control Protocol. RTCP)0| RTPq *m 
Ah&fE|Oi 5+qq H|# i^(rate adaptation) #q ^-S- ^liqoflA|A|» -S-qAl^iq. 



*!A|2h h^£#o| a^q 0 h -g- -S-sH ■aqqqoi ^E.q 0 q|o|q# SSS^m a^& ^ °!^c-i| ystl. §xi)q 
o^jEii^t-^- °iq^o)| xi|#s|^ 34 ^S- tHI^e <h|£e ^ Afu|^ A^5hq %f§q HeTO|o|3# ^I^W ^ 
^ ^stxiji yq. a. ^g-S o| ^uK^ qqo) ^41 o^|t!i^# a^§K>| SHlsr-^ 

m. -^hhs oiqq ^4=1 o^|H|*i^ AieiS moiq^ q# (multiple source) °s.-^q q# ^hh 
(multiple distribution paths)# »SH -f-S-sl ^ °|q. 0|q*h o|qq ^ "3!^^- a1£ae§ S£'d^ 

(component : ^j£^)q u|?il#5) £iq AEB|oj cn|o|q-=- xi§-3^ qqq xio- -°-yq ^^qq S!q. 
oiq^ asai.^ h^- asyifiq q^ ^q gsai^ s S ei ^e^o^ qi^i ^ °iq. a iq. 



§qq Al^SS- ^H2| Sag 01 q 2#Mq g£5j 5£5 *E|*te *|#q AhS-^c}. ttfaf 

At #2fl°J A| AS-g- q f£*> QSt&SPt %^ 30| X|-£! (resource) # ^qqq 

of S«q. tWS. S-Hta.21 qq.q S&Al^iia-.S^asyE^.f.^swi q9?l<* i§(MDG)q H| 

g£t xf-gq Sfq. x^q q y£. gsa'^ga^g =j^s. q gsj^g. oi^IJ- ^ Si 

q-. yg<H| *ER2| *|#q igq^- ^BJ 0)S EH?J2| sfL} ^E|qE|£ A|^o| |S g £ Xiqqx| Sfe 

q. 



-g-nH^ o|qq Si* Al^gjs. «un ^.g. A|^gj(distributed admission control system)# *H-g-*jq. q 
qq #qo|2^ :ii3q qqq S qAH# J&SSKE^ qqq &!•§■ XHIOI #y (admission control unit) 2^ 
q. nqq. o|~ q# xiiq qqq ^41 ?«S i^soil q§H ^HS gf*l°£ *iq=!q. q-S- Ho\ -S-y^- 
^ SxtKHI »nH'S q^Hq qqq ^q aaaMs (request) # q-jl&jl #q ^41 ?!!S€- n#o| §q?H 
A||S(session)o|| *T7^ 3°jx|q o|Y§ S^ttq. 0|g q ^ qqq ^q qx| 

oi^# ^qqq qqq ae§§ ahi^-ii- ^ Si^xl oi¥t S§^q. q-§- *iiq 4^-^ q^ o| 
qq ^41 S!S o| <ME\n±* a§ ahisoii ch«h q-§-q-bx|# qgq^ 33*^1 2+qqx| sfe-q. n\o\ 
&b}& 9*1 ^uHS ^ZEOilAl §q?H^S af ai|S qHBfliS * q-8- HS-Ml^r »q# #§H 



s_ Hh^o| 3.x\.2- q.- (multiple description coding, MDOq q# S-£(multiple path transport) 

■§- ArS-sho) gxpt cm. q# q# igq as Aiisq 4 h qAH-o| ^7F£|qq ag£S^E| q^q^ ^ 
S# €-s r oj A|^g'# ais. S&q-^ qoiqq sstj-o^Mi qqi.^ ^qjs. qo| 

q SS> o r qq ^qn|qq sqxHq ^a|^ gtt §r^ ^uHS oiqq Si ai^u (distributed media 

delivery system)# ^l-g-S^ q °jq-. 



£ i«^5^. -g-biH'S a-aqqqoj a|^b|o| ^ZEejs(iO) oflAiqq 2Jq. q^q qqq ^ 33(12) 
^ SEj?«A§ ^(14)# **k>| SSSq. H r ^q*t -^aioii^ °iqw) =ss.5(iP)-& o|*«fe q# q# 
§rS.^ q^SJSq. nq q. s sraq sq-b q-E 5S£t§ o|»^ <&o\\s. *r^fi ^ SJq. swi4)-s- £ 
a|£J uhq^ol s r q £fe n o|-ferq SEjqqq #qo|?j j=(16)oi| q§H qAii^sq. 9,T(14)# «« r oi 
q#*> q# Aiiq ■s-y(i8)S- aq?H^.^. a* ahis-S- s^I^ £^ 7HA|§p| sish ^q q* ^o| ^ 
*}q-. 5|§ X1|q -S-y-S- ?|-qs.n A|b|^ A|^gj(catalog service system)(20)# 5Llf*>q. 0| ?|-q^a Ait)|^ 

Ai^as o\± aqoiqq &mvi q^Hq oiqq ^41 3 Soil qtH SWS ^ 24^q# a|a|s^ qoiqmiq 
^ s*r*rq. q^- aq?H^S as ahis# ^HAjs^ soil ^S^q l^iefi. qq #m\ ^§q^ 5q 
ao| q§ Aiiq -guHS ^£3. ^IS^q. 



$uHH °iqq SS Ai^gjs- §qa|qoi sqqg^. s&q-^ oiqq S^at|# §qo|qq ^q 
2!!S A^loiiAi sq?H^3SAiis«?HA|l[5L^Mi gqqqq #qq g M^qq'SS fiSoii #3*hq. # 
^ gqoiqoi ^q ogss sqoii q«§^ qfojq# §A|ofl S&s^q| ^oisfji °iq. gqqq 
q #qoi2! Efe nqsiaiois 4^Sfe ^Ai j^eoiq. &q*> qqq ^q ?«S<»I q«H S^S 
qq aaass*E| q# aHMtW. q qqq °q ?3S€- astn qqq§ qqq 

^gaixis ?>-bq. asji, qq*j- qo|q ^££|x| a|^d-§- fJPtesH (transparent; qsq S 
^■xiioi iq^q AH|*h# £>a| q^ ^ SJ^- q^ §hHS q^A|^H<H| q§H §ahi 

^ 2Jq. 



-^uH% oiqq S©A|^sjq f£*ig§AE| c(o|E|^Q|qq ^q <2!Soi| xi^q^- tfg|o|Bte-go|q. h|tj| 
#q°i -^ss gqoiqoi mo|q# xi^q^- #aiq Ai^aq^ &q. s ^SS- q# iS(MDC)^Ai q?| 
oil S^S^q S° u|7||#q i9 ^7||# q**hq. q# a§5 u|q£ a!/ 5E=- S.q£ ^it aim^ 
eg S.^- Say^-(substreams called component)^. §SA|?jq. 7 A astlf-r- ^|5|££ q# ^St! 

H^¥q ST##qq a.£Sfqq s#sq. gqniqq #qo|?ie.(i6)q #qoi3 e. ±°E.no\^ aay ^.oj 
qq^ AlM^o^qs. q^j»W ^ 2!q. qa q £S xh^s ae|£ a s §aa JiMq q 

€• ^q aaaas^q q^#H ^ 2J °q. xu^oj a^s ^xp|- st£3 AH9--S ^Mg 

q soi-sq. 



Aisnc - oH-b 9# **K>! aesis q|o|q# Siffri^ sfe- ags| A^S. 

=41 ojjAioi 3«oi| AF#l cm AjsiS/- 4^ o|qoi a\sn i>o|. o|qo) 

=-41 Jl^eJ Alb|^# -S-xispl S|SH °m qqq ^41 ?0S# M\m\ ?FA°to\ &m «• 

1E|?H^§ a§ Aid HS-Ml a xwa xiot*hq. q£M. aq?H^g SKi4)o| gxg« a 
^ 3^- q# 7|# M=(MDC)s 2!SL§=i ^ego| g 2 yE a = § *il#5p| ^)§H 3a| *!■§• qqoi =41 
oiiAjyoi safi- 4 1 sm. S 3syi?f ah|hh *!S£|x| st^q smsfi iqoiqq #qo|2 e^. H 

ef# x|S|£j seiigEilold* JHt^SJ- 4* SJcf. S.^ SJ2| 9*1^91^ 3-^. a|q<» -41 

oflxi^ *?|.*|oj niqo) =4) oja.*-¥?^F£* aIsaIs. iSt^. t\% x|o| qgo| -^uHSopI cq|§oi| 7HH 
□iqoi =-41 as* o.m x|ajo| ^xi^j(iocai) eiioiei g*H«TEH# * §aj a^ehchi qq aSAil^oil 
?+oi*hq. 



i2^- q#7|#i9o| ois^il *5fs|^x|# £a|«| aoi^-b £3o|q. £2<h|a|. =.7H2| sqaiqoi A ia 
(x. Y)-§. q^7Hq D|qoj =-41 <&&2\ y=*o$ xi^q. o|a|«> i£|§ a|s. S£lie £ qvo)x|^-D|| 
n?2-£- X1. X2....Xn: Yl. Y2....YnO|q. q^H^I u|3o| =-41 <2!!2! SfEfoil x|&g Aj m o| q ©flxioil msti 

$q^- 3J# l£?t SJa. ccfqxi. qqq =-41 -2!*!(i2a)e asy m(xi. X6 5! YD#xi^*h 
cf. #a|oi| qqq =41 2!'2(l2b)'-S Say^(X2, X7 a Y2)# xi^q. 

gqqqoj »qo|g e^. ™^*} a) g a e g asyef SSfe q|o|q *H 

oia*§W. aH7i| t\o\ ■gqqqo] #qo|g e(i6a)^- a^ifoi a Egoof flfasfa, SE|qqo| 
#qo|?jE(i6b)^ £A|S qqsrol AE|(Y)§^tq. gqqqo) #qo|eje<»|A| 7H^ aim^mS Ssy 
eff D|qo) =41 »S¥E| qs- JE*I*W. 

a§ ^7«^. s. 3oi| £a|sj uFsf ^q. 7| «q D |qq o)|o|q ±^(o\\; a\^S. 5!/£^ 
M5. q|o|q)$ P# AiMilis *«H£li. ^ aim^ij:^ fS^££ Sf^sa. «F2J- «/o|. u| 
7f|#^lo|o|Aj ^Aj7|-s-*h A|J : ^^ ch^ si-qq A|«.-t!5.S.^-q si-^-fil ¥71- aim^soii qstl 7(|Ajo| 
SfEiq. AiH-t!s.7t s^7il aUcHi s-SSI- xh^?-^o| g^gq. q-^-oi ^7| aii 7H°| as^aoi -t-^ 
*h q A | oKg, 0 |s # ^cH^Sfe-^oi bf^§Fq. 



o|q. 0I5S- -S-iJs-i- xl<*!E|-i- ^-Sloj *|q*> ^ q-S--a#g(downsampling)# Hlf°.^.*| #£.sjq. 01^711 
Sho| AlH^JJ:^ 9X| ^xloil 2^qA^°l•7:^0|7^ yq. ulgzitm^. ^7 1 ^§H^5!*ISEKpre-filter) 

n e§ (shifted version)^ S&SI-^ SEi ?Sa.(filter bank)<H| qst) SO)S ^ °[q. 



Sxisq^- q^#S A-lM-^oilAi CHIS Bloi-fe! (aliasing) qxilShi-^ Aii!iE|o|ot §hq. o\%^ a|m 

iSsfeqi u|§(bit rate)# ^a|?|I!| #a|(H| S|q°| AlM^isi^q o|d|x| 7^ 



Sx| iq^- i^astUt SH3SI x^|7^s^x| •a£s Ai&jEioiof ^q. ji^q axy^i ^gsi xhitisis s. 
€r AlM-ds:7F ^Hsm^S. S dsoil Ji^nfAj^s ^a|^ ^ SMI gcf. qqxj. lEl^ ji^.q £sy 
e# ^jxi|A|?|q Sf5!5| ^i^sixi-^ °j^q. 

^*f^j AiM^^g gsyef A^.^ n?%$\±r AiM^E.i!<HiAiq s ^^.goiiAiq 

dhe.^| a &§*!q ^^#q ^§o| °|q. #sj|oil^ 015$ Sfa| 7i|Ah °| oiiaq §q§ 
^£#(inversion)-g- 7^. -E 01)=.^^ SfS^^ o|eH *> ni+^ta g^A|?|7| 5^qq y^-S- 

■i-s xHflq aH^P-ZE ^SCblock recursive reconstruction method)# 0|-§-Sfe 2Jo|q. ^7| J.W=f\^ 2|^0||Aiq 
qqq 5r7||0||A| S A Ig moil S!^- 2x2 ^^1=! x|M3£ym a mq m 7H?l-x|q q|# ®m 

#q ^iO||A-|q 3.9 5! ?il3§0|| 2r*| -fefAlltf "Robust Image Coding and Transport in Wireless 

Network Using a Non-Hierarchial Decomposition(X|X|-: OtS.y)". "Mobile Multimedia Communication 

(Goodman: SBIIS #3 A|) ■'•§-# ifJlS|-3 =|q. 



MDC 3_E a1 m^^S €• XHloi ^-S- RTCP S Ul-g RTP# o|^o| q|o|qn^q Sq^iq 
o| ?H^S SJ# §s|oi o|q*h 5S£t§ ^ei^! oH^q?i|o|<3oi|Ai ai-^ei tcp/ip H^£#q 

93 s| §#s^ ^ jiq. £ 4^ 57Hq J i 1 -Sj2.i(entity)7| q^7i| a|£ ^ais^khi qj*} ^od^ ag^ol o| eH 

Pa| Moisq. £ 50||A| ^fi^i(30-38)^ e!Ei-j!!# #s|oj § ^B|5! Tll^Sj o r ?|a|*| 
(architecture) # 0|-§-^0i a|S §-t!5rJl SJCf. £ 4^- &X| b^q*h -^A|0(|SA|q RTP?h SM^I ?r^^ 0|?|S| 



n *3.o$M o\cgn -S-tJ-s)^^ M0)^7| 3o|Efe gotl -S-alsHof *>q. u\m ^ *!a|oi|oi|a|s RTP7) 4' 
A|£|qsfi o|^-sHh g o| g^oii th§sib2o| ONd. q# di|a|X| 2 IT H55#£ ^§l o|-g-! ^ £[q. 

£ 40i|A-j 2| #A| ^£^(30-38)^ £A|EI t^S} ^0| sMfOilb *E|*| 71|#0| H -fef^ «-§71|#°l 7)|#*| 0[ 
?|SJ*|.5. £|0) °*C\. ^S.±.(30)^msm £||^CH|A)°| Oiq^i H55#(Ethernet Protocol)# Ol-g-SK* 
±(32)s$ #iJ*H^. ^£^(32) S 3.^(34)^- ATM H55## 0|-§-SK>1 #E|*j EII^OIlAl -f^q. 
*!■ °5 ^-S£4l(34)tt Oiqwi HSIff 0|§§H3j -^^3.41(36)^ #^13^. ^ £.4.(36) ^ PPP H55 
## 0|§3F01 ^fi.4i(38)£f #2^q. 5E*h 0)|A|£l §E|*| 71|# H55-&S S^*J" 3R^0I|A|S>|- 1>0| 

* ^3^1 Sb|* t^shb 5* owe}. 

-fepi -i-ej^ tii#s oiEiyi =^#(ip)#o|ci. ip ^n^SL^E] msm ses 7ii## 

^£|A|?lc|. IP H55.#S aH^o| q|o| El ^(datagram) °5 SMlx|7Hq &± aWSM -i-^xiS^q. 
£ 4SL| M7|0)|A)b 3.B »£! ^"Sja^^h IP H^£t§ 0|-g,5)JL 2JS# ^-H|SHOf *iq. 



IP E^£t 7)|#^ TCP H55#:n|- UDP H55#£| 27|)2| of 5- SfO|£i|^ H55#5 £|0) °|q. 0|5 5E 
II- ?hs-$} 5[L4°| 0)|A|0)| X|qx| ^q. UDP H55.# 5Eb A^A> e||0|E|nfg £5£t* 3^ 

H55S# UEMDI. £!& d)|a|x|s| ^A)o| m-^# Hjshxl a^q. TCP H55S- 5Eb 31 xnioj H55#S S 
■2- -tisi^s. *)|-g-s)Dl, L\om q|o|El zmo\ ^3*1- £-a) (sequence)5 SS^IS 5# M#*>q. TCP H55# 
■a sfoj-S-g- A| ^(acknowledge system)^- 0|-g-5fo|. a S^l S.-S- a|o|E| ZL|«o| *)§§]• ^a|5 2S£|-=- 3 
-§• M-S-tiq-. TCP H55SS ^b)x|x| ^ -g- nuej-g- JH^^-fe- oH^q-s-i- Stt.^. o|e)*i- Ella. MS 

QJ)£! 2g§ S#§W°K -gAlZKXI °iOiA|°| OUTSITS ^ Siq. qs}A). TCP Hl£t? VE|D| 

qo) u\c\2. £fl£ q|o|Em 4'AI^ 0|0|E1# S^^qfe ^HsW SW. 

4'AlZ.h HS.S.#(RTP)-§; TCPS| 5££tt 0H#E|?l|O|-3(application)# ^13 A|-§-& ^ 9-^ 

*l|7l|(simple framework)^. Pixl^cK ^ q|o|Ei 3^ 3S-A|°3-§- ^£=1^ ^H3^- QH5HM## ^MB^h-b m 
ijotl. RTP =^£#S- t^si ^ q|o|EiS ^AilKif. rtp H^S.#S oH?J ai ^A1^ 2tg£|o] a 
HS£t§ -§-€-?li#0j -^A|7h 5)u[?i q|0|ElS iS?.H4^ ^hStuq. RTP H^.£#S MPEG. JPEG 

* H 261 14 ^-S-. c\B £.1^9 fi^-^ J:S.^^3|-cK 

i4°| 01|A|CH|A|. £.41(30)21 (38)S Sfe' RTP HS£#0|Cf. CCfejA). ^E|S E|| 0| E] -b ^ ai-§- 
(30.32.34.36.38)5. Q cft§3fOl ^a4i(30)5¥Ei ^SL4i(38)7W 



RTP HSltS- §E|?H4;E. §»ao £ c|x>°igcK gE|?H4;SS CH|A|A|7> Al^sj ^(set)°| as CHS ^-fcW 

0117115 2!^£|S- D)|A|A| lh^EH0|C4. gE|?H^M CHHBHI^#S SS^I SJEi^l 0|^-g- ^2JSfeD||. 

oiEiB1|0|4i-b Cf# A|4i^!0|| ^Sl-b a-S °lEl£fl|0|4l-i- 7Cf^. H*f^Cf. D||A|Aph ^E|?HAMX|§ 0)H£1I4i# 7|- 
S fl. ?^S ^ Ml 0)1 o|Ei Ufl 0| 4x011711 D)|A|A|# <5&§^Xh *H^. 0|E)*} 7|^^- A|4:g!°5 SfO|^ D|| 

A|X|# ^^5|-71| StJL. aS ^£!XKH|7t| D||A|X|# a^5^7^| *>C|. 



qiolEla^ ntt^# c|§ ^dxhoilTil SSshS 5S 17H5 *H. SEJ^H^S ^S tn|A|x| -A| A ^ ¥Ei o, n| 

X|S^C+. M-S- ^E|7H4iS US AHld^l ^7|-X|"i-2. 0 |£|*t- n|E.^ D)|A|X|# ^-CJ^cf. M# 0|E|*| H|H 
«1| D||A|X|-i-S RTCPOII ?|0|O| 142.D1. -yA|^ M2H^ XH|0|#o^ Ah§-£JC|. 0|@ ^OflAl^- RTCP^ RTP 

0)| CHth^^oj #^01^. b^5h71|-b RTCP XHJCH2+ Jfi ^E|7H4lE H\$ 4)011 ^7)§Fi Si^- ^ 

•g£.4:AF0|°| Ai|^ D)|LlX|ejE § M § M lH^| ^|st| A|^-£JCK 



£ 5S RTP QtieJ MOj^Ji °!C). nHeJS ^(sequence number^ M?} ^A|q)5 nj)^!^ ^HO)-a 

^■ElSFSqi Af^-slb A|^h AgHttime stamp)§ Sl^SU S!c|. 



£6 5! £. 7S 1E|o|qo) #aho|25. s)€-^|o)-^y 5i o|qo) ?«so| gE|?N ^5 at M\& moi|A) a|s 
0)^711 §>J-g- ^S5fe-7K»| c|)fH ^AH|5)7)| aoj^-ji °!q. i 6S «^*i ^A|oi|0)|A)a| $-a) 5! 7| 

D)|A|X| MOl^Jl 2jq. £ 7-S.RTP % RTCP ^5.5#0| 0|qo) ^ ^E|D|qoj #E|0| 

35.0)1711 A| "4i5g SSyi C1|0|Elaa-g S^-A|7|^CH| 0|ffl71| 0|-§-iE|b-X|O|| &M\S.m M0|^JI £{q. 



£ 6# 415)3. ^E|D|qo) #ET0|ei e(16)b -e-M?H4i5(unicast) TCP H55#D)|A|X|# 5)# X)|0) -^-^(18) 
£5 MMIJ1. oiqo) ^^H2| 7Ha|# sS*}q. *)|o) ^yd8)S 7hEf5a a)u|4: A|4iD(20)2f 
§qs|ot ^^^H(a^4i5§)7) ^ ^oii ^DS|-bx|# sg^q. 4.5^o| ^Hs)^. flloi 4i 
£i 7Ka| d)|a|x|# 5)o)£ S 7H°| ass £e|*H2J A)H4i5g aayef ^rs o|qo| ^41 "3.13(12)^5. a# 



tj-q. o\e.m ?Ha| a§§ oi^cH ^41 2J3.2..S. MMloi^q-. asg asyEf x-ii-g-iJ- 4- 

%.c\JL ShB^ qqo|-?4l *«■§• 5! ^-tJS^ JL^^.(host) ak>|°| §e|?H^S a||-3 5*q S 

*# X-||0| A4|^<HI 4K>llKDf. 

4Hol^ a\c\o\ ^41 <a.i2uf ^E|Q|qo| #qo|2^- th|<X ^y^YEl aeH^ x-||o| §E|?H^e a f Afl-a 
#o)l cHSFoj i£L*i- ^e|?h^e o)E.ail^# ^Mthq. o|* eHS- x||o| #.y$ ahi>3 °^Ei =i 0 |»£| 

JH. A1MA|?I^ AHI^ SS| *# AHfCH 01|A|Ap| 3E|?H^ a f «jtH(^. ^E]Q|qoj #£|0|2j E£f £H tOS 

□ |c|o) ¥41 ?iiS)AM01|Aiaf iShsii-s *hq. 0|£^ x-||o| #y(18)#o| Sj=- = (overhead)* ^ 

A|?iq. 



si» n\o\ 3-y-g- ^q?H^M Ai|£oi| s)sh af§£|^ beI^s ^# D oinail^# i^Amq. o|E)*h o|H£iki 
te OH-?- *!•§■ ^q?H^M. cH^ai^ sgEB|s| #(pool)^V-E| Ajej.gq. o|ofl cq-2| t\%Mo\ ^y^ §e| 
?H^M o| = 61^21 &a|5}7i| gq. §e|?(|ae ah|>3 o| S^slS. t\% x-||o| ^ys- 7\%0\E-H±?\ W2 

gE|?H^M AHI-S OlHSll^l- S|#Sj Mt«cf. 



^e|?H^M nSAflgol A|^£|g. AiM^^g asyif ^sfe o|c|o) ^41 S33§5-SE|D|qot #q 
012 e.(16) ^£ ^-M?HAM RTP A||£ AEg q|0|Ei* AlM^Mg Ssyif X-fl-g-^q. RTCP EJL 

#5|ol olalth oiqoi ¥41 ?«£!-§• MS. *>o|. a5S2| a-Jh|^# ^-xisfeGfl f£^ gq?o 



5. 7« fisfg, qqq ¥41 §E|D|qo) #qo|?jE.^- ¥ 7H°| q# eflgo|Ai sr# ^t[o\ #>ntvq. ^ 
d£L£ qqyj qq sol. 4?-M?H^. RTP Aii-a-s- iEiqqo) ^eq°j cyo|E|* iqoiqq #afoigeoj 
*wq. #a|0||, a^S « r 2f yo| qqo) ¥41 <2!*iq ^E|o|qo) safoiasfe- xi|o| 33 a} q# ahi-3 3ej S3 
(0||S #0|. Start Push. Pause. Continue) £|0||£. q-;>| cf§ RTCP #q -T-xll*! -g-rj 7|-=-(sender 

report)^ ^AJ ^(received report)-^ Mtfcf. RTCP XH|0| AJ^ ££. 70||A| JWfSS HA|i|0| ^ 

P. 



^i«_o^ >,esj 7 () A | oj|A|X| (Stream Open Message)^! Xi|o| ^-yo|| °|SH 7 A Diqo) ^41 2) 

oi^o) ^^.aixi Ai^gi^ s^lohoi ^e.g gayEf xii#5h=- 301 o|¥* is 

*hq. ^l-s-§hqs. a|qo) ^41 =^s| ^q?H^^. ^^on ij-oj^q. zlSxi °tji s*> o|* |£2| 
a«o| stqs BE|?H^e AJidoj ^^ r x| y^q. a& niqol ^41 ?«So| |e|?i|ae zl^oiI ad^aq-g. 

RTCP Ah#Sho| *£joj| 901*^01. q|o|EM Q|o|E|oil qith RTCP = 

ss-goi qaf a§ S«l# iilrSc}. u|2| ^o|. x-flo) ^y$ o|a|-*i- #44 oil 4 h oim ia?| Si 
ji. qqA| 5Eq# A-)|>gcH| m& a«o| si^q ^xh ahi^oii q\& ^g. q_%o\ ^# qmx| §|# xh|oi ^y^- *x| 
-fefEHoil q^S-q. 



s4^£fe ai^u^- ^dos &l§ xH|o| xi^aai o| A|^go||A|^ af°l &o|Xr#o| 

H^.(collectively) % b0-g-5|ol(distributively) ^)-§- Xi|0| 3S# MI9q. 0|ej*t -S-bHS Se^^l ^g 0 | x| 

•g-^ D||5Hq#(intelligent mechanism )2| §q?H^M &0| £a|# M : §fo^x| =-3|^- m|^M 

chIse &o|efe Af^ofli g?su a- mm srxiska. Aibi^q 1§ ^ goiq. 



mi^M. chime. <s. s S | s.a|^eh si Ah#x| x||o) 7i||7jp|- ^#5- §xH|-fefEH# SS^q. 
^ S^I-^EH-b ^A|e.h q|o|qq ^aj ^ ajz|^ x \<q% seiiihq. b|s+ ^o|. 2©S mo|E^ ^ 
^^1 2.2. Qgs|x| A|q=!tq. S«I^ehs| ^ Ehx^ q|o|Ep| x|^«5. 2J^s|=- 3«I^EH* 

q^ ^a|?|^- §*fo| °iq. m iS§ g*y^EH^ #x|£lSt# ml ^o|2 t£^l 3^ §°J S2t!^ S 
^ US?! SA|S ^A|-g(^1t. time-sensitive) 3#0|| q*h RTCP #d 7|s.Bf ?l-^« A|§^q. 



£4^ oiaoi o|1?|| ^Ssi^x|# M0|#q. iqoiqoi #afoiejJE.(l6)^- aim^M^ asasxi. X2. X3. 
X4^ HM?} ch|o|e| ae| x * fiSSFaq. £ 7°) o|qoj ^41 ?SS(i2)o| 3m#B\oi ao|A| a| 
ma§| say £71 VEloiqoi estoieje(i6)oj ^ ts^qji ?rascj. iqoiqoi #qoi2Eq rtcp 

^-y aiqoi ^41 ?«S(12)o^^e|2| ^q gsyE q|o|E|oi| q|SH o|qq ^41 <a!5! 
(I2)(n» aii^oii aoj*!- q^. o|qq =4| ojj S# s&s r o|)oil ^s|#q. Q|qq ^41 ?gg(i2)-s- o|q*i- 7| 

f^^u oi g^. X32i #aj* §9«f°^ g*«xig# -§-^§i^- #y ^ ^ai?i 

q. qs|-A|, S-g-*]- (adjustment) ^CHI-^ D|qo| ^41 ?!!£!(12)-2- &x| XI. X2. X4q gaai°|§ §qo|q 
o| #qo|g §^q. Aii^coi *roi*J- q# o|qo| ^41 2!2S0| ^aj °j -.aj ^|^.## ^| 
tq^-oil qs ^41 yiS-s-oi o| ^ gsyi X3-1- x«-g-& ^ °;q3 o|qq ^41 2J2C12)o^^E|°| X3 a 
St!l2| 4^ aq-. nnxi ■yqs A|b|^q ^-g. ti [3^ &o\ ^ xi§|§ 50|q. 



E. 8-g- S-£S AiM^Eg qj*|. ^-X|q°l i^-g- CHI 0| Ei ^MHOl CH®7i| 12[5|£ S 

*H*h||£It~*I* ao)#cf. o)|A|Sj AjA|o||q|Ai o|qq ^ °§S!t12b)os*e|2| AlM^a SSlfilf 

& q|o|E| 3^ #q cHEiq-ofl 3*)|q °!q.n:q§*!-q. rtcp S 4<y q^l#-S- qqq ^4) ?SS 

(12b)0i| q§8 WEjniqol #qo|oj M(16)0)| MM12! 95y£ § S¥^0| ^ 5E4=- -^x|q g*||^ ojsfl x|gq 

:a ^Bl^a. * ^aioiichiai ^jsj 95^^ o|qoj =41 <2!*!(i2a)q >^g.qx| A|^goj£ #*H8|-;a 

SIP. qqq ^ <2!*!(i2a)-E- ^qqqq #qo|2eoi| ^ysj g ay e. 2)| o| s=e xH2#qqqgxi ^an°| 

4'a|^ c-flojEi sjsjAl gsy eoj /hia ^si-q. miq^Eq qs qqq ^4) <2!*jcHI qsH *H2 

#3^3-^. cflo|E| ^rngoi xH^qq a^xkhWI Mmxp| goi| asti^ 0 |o| *jsf£ Sayeaf 

*H6|£I*S 4 qqq gqqqq ifqqej eoii xH|-gqqo F ^q. xi^sq &x| £teHq 

§H Ssy^. SSShc- ^gq-s-*} A|tH gsyi xH^aH miqqsoi £^gcf. o| cn|qq#-§- § 

qoiqq #qo|2 121 ±11 q|o|Eiq xi|-g-# %f#A|^°.s.A*| x|q^q *jq ££*>q. 

*JA|opl °s q|*#2| qqq 3i oH§q?l|o|£ofl q^-q^q §jq x|q£ °ig 

^ A|^go| sicf. Al^-g. :as*g y# g# ^uo a|^H# 5|f*tcf, qq*i- Mq qq^€- a| 
^0i|A|^2-g-lh^A|01|q A|^g|$^A|2Jigst!eofl cH*h-¥-?|^°! £s| oflqq#(reliability mechanism)* 
*H*3|- 4 2J£^ ESSq. o| g*-ft|A|2J- H^£#(RTP)S- £05T£|A|#.iHO|s = * *HB*«T 4 23 
S-b -f-^q.ol "-tlSllJ- 4 Si-b RTPCReliable RTP)"h=- 5. 90)| £A|£|q °|q. qqq <21lt!-8- RTP# A(-g- 
«W ^sjq *i!«n=f. 01 xhi 1 5} 7H| 3q gsa^ ^qq xnj 2q gsai^ ^^qji q§ 
*>q. oim qqq ^q gaol XH| 2q mois = * £tx| =-Siq^ M)s.q ^qq°i g - «o| (negati ^ 
acknowledgement. NACK)0| RTP %tn sjq. q# D|qo1 ^SS- Sat)- c||0|SE.-g- ^H2^- 

ShJl RTP ±m€r 1J5L^. §fe QilOlSH-g- CiO\E] ti\2\ M|q #U|g. ^| x|CH| ^| x| A| ?|71| §q. ^§£5 SS|-0|2! 

e oH#q?l|o|-a^- chi o| ei qq^^q cnio|q# g^q #o|7i| gch. qg q^joiq qiSfTii a|3=i wzis. 
^iqsiq. 



q-^q * ^S-S- hii^e chise ^01 Aeq°j Giiqqii- S&sPl &u\\m ^ ^l## ^H€- 
sfe qqq Si Ai^u o^|s|^|# n^mty. ^rq o^iejTM^ aqq ^k»| Aiqq n^o\ #qo|2 eoj 
^q i!l^£5 y|3i|o|-q q| i^^f -g-qq-q. 5E1K ^1 o|?|e|^-^ -&SHr-aHSo|q g-^q ifj-g g 
1 op|ej*|^A| S-^qxiy Ai^l^^ A|b|A#x-||§*hq. 



q-§- i§(MDC)q q# 3^. S^-(multiple path transport)* A|~g-qq. -S- ^g-S- A|g ^A|q AHA| 
£ ?l#(delay-producing transmission retry techniqueXHI q#S r A| 'Uni Jl#iq Aiu|^# Xi|§^ 2^q. q 

qAi. m ^xHq q|o|q ^% ^a|^ g# H^s#(RTP)q ahi-s 5tq. q# •§•# ^1^ 4'A|y q 
q H^£#(RTCP)q *WI #qsh7i| ^ 2iq. g*p r ^-aif cm. q§ aS4 af Aii^q ^qx^ 
o| *q-qqq a§££¥El ^iq^ ^% ■i-3^q A|^gj#.#35rX| ^jle. S^q^ mqqq a?|f 
m ^ S!q. ^^q *S xiiq qx| miqq#« x^qq x-yqtJ- ^ 2iqAi g*i| -^EHq- yxiqg q# 
^x| 2T^ais 4, 2iq. 

qqxi. ^ qqs. ^! sq^ ^mqs aiqq owq sqoiqq ^ ^xHq s^qi q-ferq°^ qif 
qq. %"S€r c|f "IS at|o| eq qqq ^eej # A|^s r q. a|o| m 7^ a| e ai|o|s^ a| 

ui^il xi| ^ 4£ ^q. 



m. Hug^. b ^xi*^ o(|oi| qsH ^sq^xig, s.qs^S^|cHI 7Ha|S qq ^o| * ^S^j ^.s* ^ 
S^rXl ^^^1 M|q|A| qqt^Soiq ^3£^ ^§q ^qg^oil ^q. 

(S7)$i?-si g# 

Sq^H^iS ^(multicasting netvvork)# #3|q Q|qq ifqo|2^0i| D|qq -yeiXHCmedia selection)# 
q q*l Hr-UHS Diqq 2§ A|^g|(distributed media delivery system)q| ^qx). 

•fe.^1 cf-i- -i-qq 3^^*r q^q D|qq ^4=1 ^tKmedia push engine); 

asyificl ^q gaae^El ^--§8 (reconstructed stream)°_£ ^H^^S 4 SJif- AH" 
^EH asy^q y|7)|#q ^(non-hierarchial set)q SEH^ rlMqS CH|o| E|( streaming data)# x|§-q£S. 
qq SJiS- D|qq ^_S.qx| ^-y (media storage unit): n&JL. 



4PI ?> h # »*K* g^feoW. #q nicjoi ¥41 3!S z^ztoil q§H S^sl^ qc|o| £iejxnq ofoigiqq 
(identity)-^- q^Siq ^|*h ?Fff^.a(catalog)# HUSfe Sj-g Siq A| ^(admission control system );# 

#?\ ^ebisj cjo|Elfe-ast7t*S-if?| qqq deiSiS- UeWIjL t'moi ¥41 qq#q ^.BJ 

#q si-i-Siq Al^gj^qqq #E|o|eiE^^E^2j a|qo| ^aixHoil cn*ha«oil #q rqqq 

#£rO|2jE #q §e|?i|ae nf aJS# 7Wt[^ ^fsU. #q qqq ¥41 SlSq qqs. °d¥^SS?fe 
£i-#q qqq tfeUHS-^uitfos*!. 

#q qqq #s|o|2jE.<H| ^q.^q qqcH -tmnAm S^SMq #q qqq #qo|°! moil qsH #q ^q 
qqq >j«|*H# JH^gW 1e|?Hae a ^ a8^o)| *p r *J- #q qqo| ^ <&®o\ qq #q ^q 

□iqq ^m,no\\ SH&sfe a|«^MS #q yofl 3« ^S£l ^-dHS qqq SIT a| 

si iwi how. 

#q §i§ xii o| Al^is- 3.oii S¥S.o| #q qqq ^41 ?«g Zfs| ^s^r-goil q§H Sqq^- 3« ^9££ 
si ison sow. 

#q o|qot ^4=1 2!£!0| q# #£! ^(communication path)-!- #qq £PI #q 3# f§££ sfe 

•^.hh^ qqq Sir Al^gj. 

SI 1SW slow. 

£PI tHlAM 0||fiE'g,=f' a| u|^.(best effort delivery service)# SISSfe u| 31 ^(connectionless 
network) °l 3# fS££ Sfe -S-UH^ qqq A|AH. 

SI Si^Ai. 

#q ^-2- °iEia(lnternet)°J 3# ^S£5 shfe ^uH^ qqq Si A|^H. 
SI 1%KHI Slow. 

#q a§ si^oii #?\ qqq #qoia eq q \c\o\ ¥41 ogt'-S- q|o|q £|a|# 

2# HSS.#(Real-Time Transport Protocol. RTP)# 3# ^£5 §l~& -g-uHS qqq 31f A|^D. 

SI 1%KHI JXo\M. 

<gE\n±E. as >d| oil ^rtl ^1 Qiqq #qo|°jMq #q Qiqq ¥41 "aiSS- Sl-if 2fq(session 

management)# ^A|?J- Siq =^.£#(Real-Time Control Protocol. RTCP)# ^-§-5|-^ 5# # 
HHS o| qq S&A|^a. 

si i^oii °jqAi. 

qq£ -& h q AjM^Eg g£tiEo| ^^|. q^q a|qq ^ yjo\\ y^q^- 5!# ¥J££ §^ 
qqq St a|^. 



si iswi aoj/si. 



^0\SL *P\ AlH^MS SSy eoj 01 ^ n , a, 3 2 o| oiqo, ojjxi £K>|| aj^SlJL, ®7\ 23 A|^UO| 

^EJ?H^S. 35 AHI^Ofl Uoj*l- #?| *i| 1 °! x-ll 22| qqq ^41 S sWt 9*il(congestion)q S°J ° 
5. «r°j5kn *r#*l o S ^pj x| i oj n 22 | D |qoj =4) ojixj § ct§- §WS Sxil *xi| A|^<gj 

(congestion handling system)* cj-^-cj ^blsfe ^# ^3 Sfe- D|c|o| 2i A|Ag). 

*l| 91KHI SJ0IA1. 

#q ^uh^ o|qq S3a|^o| rqqq #qo|ej E.qi&qq a-|*^e§! gsyE^AW-S Soil 
Ai^Spl *|*r Q)|o|Ej qq A|^g!(data buffering system)# q-^-q -^qsi-b 2# Sfe ■^■bHS oiqq 

S3 Al^gj. 

x-q moil SiofAi. 

#7| sH-§- *jo| ^q?H^e af AilS* #£.5 r q=- 4PI qqq #qo|£1 E^j=t E iq ^(requestM # 

3§ho| £P| §e|?Dae af ah|>5 oil *p r *i- fin o|cjoi ¥41 <a!Soi|7i| #q a-)|£# fsf 5# a|a|s^s =. 



3W12 

*il ISM S^qAi. 

#71 §i-§- x-iiq Ai^gj-E- §e|?»ai a-g- ahis# 5L#m cm Ah-§-Sr7| §e|?i|a£ ah|-£3 q = £il^q #(pool) 

* ^-ais^ n% no\ 4>y# stfsu. m% no\ -s-y-s- #q §q?H^ as m\$o\\ q«H a^i ^ ^ 

£^ #q «^¥q ^q §e|?h^M A-iis o)HEII^# 1^3°R=- 3# ^yH§ o|qq S3 

A|^g|. 



•fe^l n\o\ §e|?i|ae ^i^- #^q^- qqoi #qo|2 e^e|°| a.mo\\ €-3shoj # 
7| ±%2\ ^q?H^M ah -a qnai^# #q Soil smqfE-tl #^5r^ 3# ^fe- ^"HS oiqq 

A|^lg|. 

Ail 12%K>i| 2J0IA). 

#q <ME\n±E. n-g- A-t|>3oi| ifo)*h £p| D |qq #qo|°jE£f 0 |qq ^4 <2!So| #q ^§ xiiq -^.yq 
S-qSio| XH|q ml a|a| (flow control message)-!- uSSfe- 5# ^2.$. -S-bHS o|qq SS A|^aj. 

X-ll 11,K>|| ^qAi. 

#7\ sq?HriE. a§ ahi -£3 oil &o\&#?\ oiqq #qoi2^.q H-g- oiqq ¥41 ai-on -^Aiei ^e.g a 

iai q|o|Ei (real -time stream component data)# H^o^ qo|Ein^q -^-q^H^JS. *#(unicast flow)0| 
S!^- 5« ^J£5 *fe-&HHS qqq S3 Al^gj. 
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, H(ZiZ2) = (1 + *Zi)(1 + aZz) 
* where 0£ * £1 
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IDEE E>gJ 
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:£J(Sequence Number) 



§71 Xl-gj (Synchronization Source) ID#(SSRC) 



7101 MS! (Contributing Source) 1D# LIST(CSRC) 
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